Economic growth, often based on industrial development, together with increased human settlements on urban land, has caused the spread of cities and has increased water demand and/or consumption and water withdrawals for energy generation. In a world of increasing climate change, governments and societies have to build resilience strategies, notably for cities. This paper develops a conceptual framework based on the Driving force-Pressure-State-Impact-Response (DPSIR) model specially tailored to the water-energy nexus at the urban scale. From a policy perspective, my assumption is that this framework can serve as a benchmark to verify and build the effectiveness of climate change action plans designed for cities. In order to test the applicability of the framework developed, this paper presents the components of the proposed DPSIR and related research questions to examine the climate change action plan of New York City, one of the most populated megacities in the world.
INTRODUCTION
The importance of the 'water-energy nexus' (WEN) has been considered critical to climate change and food security by the World Economic Forum (WEF ). It is widely recognized that water and energy must be efficiently comanaged (IPCC a; IEA ; WEF ). There is growing need to better document and communicate the relationship between water and energy. Information on the changes in water resources from energy production and their potential impacts on aquatic and human systems can contribute to meeting the targets on water, sanitation and aquatic biodiversity in the United Nations Millennium Development Declaration. Efficient water management and energy production are pivotal for promoting socioeconomic development. Water and energy are inextricably interdependent because large amounts of each are often needed in the production and transportation of the other (King et al. ) . As such, threats to water security have become synonymous with those to energy security. For example, population growth has increased and will continue to increase demand for both freshwater and energy, increasing the potential for water conflict (Vör-ösmarty et al. ).
Over the last decades, human activities including economic development and population growth have affected the resilience of social-ecological systems (e.g. the warming effect of greenhouse gas (GHG) emissions, impacts of water scarcity in eco-migration, etc.). Increased global energy demand of 45% by 2030 is expected to be met by increases in thermoelectric output from coal, oil and gas (IEA ). Moreover, climate change is expected to alter the intensity, duration and frequency of precipitation across the globe and has the potential to significantly increase stress on freshwater supplies (IPCC a). Institutional mechanisms to assess water resources influence how communities will respond and adapt to environmental stress such as climate change (Langridge et al. ; Feldman ) . Most national climate change policies at the global scale have focused on the expansion of sectors such as hydropower, biofuel and forestry in the development strategies of countries (Pittock ) . Fauna and flora in aquatic ecosystems are also extremely vulnerable to these changes (Ludwig & Moench ) .
Also, research on urban heat islands in Germany, Canada, Japan and the UK has reported elevated subsurface temperatures in some urban aquifers, which may result from changes in climate, land use, urbanization patterns or ground water flow, among others (Zhu et al. ) . In this setting, decision-making must address the WEN through scientific knowledge on the dynamics of water bodies (e.g. lakes, rivers, basins, etc.) while coping with the challenges and uncertainties of climate change.
Vulnerabilities to changes in water availability depend on the physical (e.g. geography) and societal (e.g. economic)
aspects over various spatial and temporal scales (Gleick ) . To date, the tools to tackle the WEN at the urban scale have not considered the water resource impacts of changes on aquatic and human systems. Therefore, it is critical to develop a conceptual integrative framework to evaluate water interactions with energy production and its potential impacts on both aquatic and human systems.
This paper has two main objectives. First, it introduces a comprehensive conceptual framework based on the Driving Climate variability, whether due to anthropic or natural causes, is another 'driver' to be considered when addressing 
Case study
The case of NYC CCAP was chosen based on the facts that:
(i) NYC is one of the most populated megacities in the world (UNDESA ); (ii) it was designed to be applied at the 
Research questions
In the WEN, regardless of whether water is scarce or available, its availability also depends on the social construction in the exploitation of this natural resource (i.e. including some forms of energy production). For example, water scarcity can be a result of natural reasons (e.g. low precipitation) or socioeconomic reasons (e.g. aquifer depletion) (Aguilera Klink et al. ). The notion of water scarcity as a physical asset should thus incorporate a social asset. Water contamination from power plant 
RESULTS
The NYC CCAP is an excellent example of 'response' that not only informs almost all of the DPSIR components here proposed, but also follows the IPCC reporting model. • Does the CCAP suggest energy policies to the private and/or public sectors (e.g. renewable energy, PPP)?
• Does the CCAP report socio-environmental conflicts as a 'response' of society to existing 'impacts'? In addition to this concern with human health, the city makes specific reservoir releases to support recreational use and fisheries protection (NYC DEP ). Projections of water quantity and quality have also been proposed by using watershed and reservoir models based on generalized watershed loading function (GWLF), 1D and 2D reservoir models, and OASIS. The variables applied to run these models include precipitation, temperature, wind and humidity (NYC DEP ).
Impacts
Many of the potential negative impacts here proposed for the WEN are identified by the NYC CCAP and PlaNYC.
At the broad scale, the CCAP identifies the shift in bird migration patterns and populations, impairment of potable 
DISCUSSION AND CONCLUSIONS
Research on the WEN should benefit from approaches that combine environmental, economic and social studies. Ideally, the framework proposed would benefit the assessment is encouraged. In this sense, the development of a causal loop analysis should be an asset to complement this study.
